Selegiline normalizes, while l-DOPA sustains the increased number of dopamine neurons in the olfactory bulb in a 6-OHDA mouse model of Parkinson's disease.
Olfactory dysfunction, often preceding the cardinal motor symptoms, such as bradykinesia, rigidity, tremor at rest and postural instability, is frequently reported in Parkinson's disease. This symptom appears to be related to an increased number of dopamine neurons in the periglomerular layer of the olfactory bulb. In animal models of Parkinson's disease, adult neural progenitor cells migrating from the subventricular zone of the lateral ventricle to the olfactory bulb are evidently altered in their survival and progeny. The modulation of neural progenitor cells contributing to the number of dopamine neurons in the periglomerular layer, however, is still poorly understood. In this study, we have investigated the survival and neuronal differentiation of newly generated cells in the olfactory bulb, following treatment with the dopamine precursor l-DOPA and the monoamine oxidase-B inhibitor selegiline in a unilateral, intranigral 6-hydroxydopamine lesion model in mice. Our data show that the number of neural progenitor cells in the subventricular zone is decreased after an intranigral 6-hydroxydopamine lesion, while there is no difference from control in lesioned mice with selegiline or l-DOPA treatment. Selegiline is able to normalize the number of dopamine neurons in the periglomerular layer, while l-DOPA treatment sustains the increased number observed in 6-hydroxydopamine lesioned animals. We conclude that there is a distinct modulation of newly generated dopamine neurons of the olfactory bulb after l-DOPA and selegiline treatment. The differential effects of the two drugs might also play a role in olfactory dysfunction in Parkinson's disease patients.